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TNTHE CLAIMS 

Below is a complete listing of the claims pending in this application: 

Please cancel claims 3) and 50. 
Status of Claims: 

Claims 1 - 26 (Canceled) 

27. (Currently Amended) A method for producing a carbon nanostructure from [a] an 
unsupported powdered metal catalyst, which method comprises: 

mixing a) one or more metal compounds selected from the group consisting of metal 
carbonates, metal nitrates, and metal hydroxides, wherein at least one of the metals is a Group s 
Group VTU metal, with b) one or more dispersing agents charaotoriaod - as; i) b e ing substantially 
inert w ith - r e sp e ot to r e action - with thc - carbon containing gas at temperatures up t o at loafit about 
750°C; (h)-b e ing substantially in e rt with r oa p o ct to ch e mical int e raction - w ith th e catal yt i c 
m e tals r at -t emp e ratur e s up to at l e ast about 75Q*C; (iii) not having a d e l e t e rious effect on tho 
cntalytio activity of th e catalytic m e tals; and (iv) capable of maintaining th e ir physical integrity 
a t- temp e tatur e s up to at least about 750*C selected from the group consisting of alkaline 
halides, alkaline-earth halides. and metal oxides: 

calcining the resulting mixture at a temperature from about 200°C to about 400°C for an 
effective amount of time to convert at least the metal compound to its respective oxide; 

milling the calcined mixture for an effective amount of time to decrease the particles 
comprising the mixture to a predetermined size ,, wherein the dispersing agent during milling, 
serves to keep the metal powder particles from agglomerating; 
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treating the milled, calcined mixture of particles with hydrogen for an effective amount 
of time and temperature to chemically reduce at least a portion of the catalytic metal oxides to 
the metallic state; and 

decomposing a carbon-containing compound having up to about 8 carbon atoms in the 
presence of at least a portion of the reduced milled, calcined mixture of catalytic metal particles 
and discrete dispersing agent at a temperature from about 450°C to about 800°C. 

28. (Original) The method of claim 27 wherein the amount of dispersing agent used is from 
about 1 to 50 wt.%, based on the total amount of catalytic metal compound and dispersing 
agent, 

29. (Original) The method of claim 28 wherein the amount of dispersing agent used is from 
about 5 to 25 wt.% 

30. (Original) Hie method of claim 29 wherein the amount of dispersing agent used is from 
about 5 to about 10 wt.%. 

31. (Canceled) 

32. (Currently Amended) The method of claim [31] 27 wherein the dispersing agent is an 
alkaline halide selected from the group consisting of sodium fluoride, sodium chloride, sodium 
bromide, potassium fluoride, potassium chloride, potassium bromide, lithium fluoride, and 
rubidium fluoride. 

33. (Original) The method of claim 32 wherein the dispersing agent is sodium chloride. 

34. (Currently Amended) The method of claim 31 wherein the dispersing agent is an alkaline- 
earth halide selected from the group consisting of calcium fluoride, calcium chloride, calcium 
bromide, magnesium fluoride, magnesium chloride, magnesium bromide, barium fluoride, 
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barium chloride, barium bromide, strontium fluoride* strontium chloride and strontium 
bromide ; pr e ferred ar e calcium - chloride and - magn e sium chlorid e , and mor e prcfcrrcd -4s 
oflloium chloride . 

35. (Original) The method of claim 31 wherein (he dispersing agent is a metal oxide selected 
from the group consisting of magnesia, silica, alumina, titania, tungsten oxide, tantalum oxide, 
molybdenum oxide, lanthanum, oxide, tellurium oxide, chromium oxide, niobium oxide and 
zirconium oxide. 

36. (Original) The method of claim 27 wherein the predetermined size is about 2.5 nrn to 
about 1 00 nm. 

37. (Original) The method of claim 27 wherein the catalytic metal is a bimetallic comprised of 
iron and nickel. 

38. (Original) The method of claim 27 wherein the catalytic metal is a multimetallic 
comprised of at least one Group VUI metal and at least one Group IB metal. 

39. (Original) The method of claim 38 wherein the catalytic metal is a bimetallic comprised of 
iron and copper. 

40. (Original) The method of claim 37 wherein the ratio of iron to nickel is from about 1 :9 to 
about 9:1. 

41. (Original) The method of claim 40 wherein the ratio of iron to nickel is from about 3:7 to 
about 7:3 

42. (Currently Amended) The method of claim 40 wherein CO is used as the carbon- 
containing compound and is decomposed in the presence of H? wherein the ratio of CO to 
H 2 is from about 95:5 to about 5:95. 
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43 « (Original) The method of claim 42 wherein the ratio of CO to fcb is from about 80:20 to 
about 20:80. 

44. (Currently Amended) The method of claim 40 wherein CO is used as the carbon- 
containing compound and is decomposed inthe presence of wherein the ratio of CO to 
H 2 is from about 80:20 to about 20:80. 

45, (Currently Amended) The method of claim 44 27 wherein the particle size of the catalytic 
metal powder is from about 0.5 nanometer to about 5 micrometer, 

46. (Currently Amended) The method of claim 4$ 39 wherein the particle size of the 
bimetallic powder is from about 2.5 nanometer to about I micrometer. 

47, (Currently Amended) The method of claim 46 wherein the milled, calcined mixture of 
particles is treated with a mixture of hydrogen and helium wherein the ratio of hydrogen to 
helium is about 4 to 1 . 

48, (Original) The method of claim 27 wherein the dispersing agent is removed from the 
resulting carbon tianolibers, 

49. (Original) The method of claim 48 wherein the dispersing agent is removed from the 
resulting carbon nanofibers by dissolving the dispersing agent in a suitable solvent selected 
from the group consisting of water, dilute acid, or with a dilute alkali solution. 

50. (Canceled) 

51. (New) The method of claim 34 wherein the alkaline-earth halide is selected from calcium 
chloride and magnesium chloride. 



- 6 - 



PAGE 7/12* RCVD AT 6/1812004 10:17:39 AM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/1 1 DNIS:8729306*CSID:2257513037 * DURATION (mm-ss):03-26 



